In this paper, the existence of positive solutions in terms of different values of two parameters for a system of conformable-type fractional differential equations with the p-Laplacian operator is obtained via Guo-Krasnosel'skii fixed point theorem.
Introduction
In this paper, we study the existence of positive solutions for the following system of fractional differential equations:
( , ( ) , ( )) , 0 < < 1,
) = ( , ( ) , ( )) , 0 < < 1,
subject to the following boundary condition: Fractional differential equations have many applications in various fields such as biological science, chemistry, physics, and engineering. Many authors have made large achievements about the study of fractional differential equations boundary value problems. Most results have adopted the Riemann-Liouville and Caputo-type fractional derivatives;
we can see and the references therein; for example, in [28] , by using Guo-Krasnosel'skii fixed point theorem, the authors obtained the various existence results for positive solutions about a system of Riemann-Liouville type fractional boundary value problems with two parameters and the p-Laplacian operator. As we know, there is another kind of fractional derivative which is conformable fractional derivative. Recently, in [29] , the authors Khalil R. et al. first introduced a new simple well-behaved definition of the fractional derivative called conformable fractional derivative. They first presented the definition of conformable fractional derivative of order ∈ (0, 1] and generalized the definition to include order ∈ ( , + 1], ∈ N. In [30] , Abdeljawad proceeded on to develop the definitions and set the basic concepts in this new simple interesting fractional calculus. Since then, there are a few authors to study the boundary value problems for conformable-type fractional differential equations; for example, we can see [31] [32] [33] and the reference therein. In [33] , the authors applied approximation method and fixed point theorems on cone to consider the existence and multiplicity of positive solution about the following fractional differential equation with the p-Laplacian operator: There are few papers about the system of fractional differential equations concerning conformable fractional derivative. System (1), (2) is a new type of conformable fractional differential equations. Motivated by the recent papers [28, 33, 34] , we consider the existence of positive solutions of the system for conformable fractional differential equations (1), (2) . By using Guo-Krasnosel'skii fixed point theorem, we establish some sufficient conditions on , , , for the existence of at least one positive solutions of system (1), (2) for appropriately chosen parameters.
The organization of this paper is as follows. In Section 2, we recall some concepts about the conformable fractional derivative and give some lemmas with respect to the corresponding Green's function. In Section 3, we give some results about the existence of positive solutions of system (1), (2) . In Section 4, we summarize the main results of the third section.
Preliminaries
For the convenience of the reader, we give the following concepts and lemmas of conformable fractional calculus, and some auxiliary results that will be used to prove our main theorems (see [29] [30] [31] [32] [33] ).
Definition . Let
∈ ( , + 1] and be a n-differential function at > 0, then the fractional conformable derivative of order at > 0 is given by
provided the limit of the right hand side exists. If is -differentiable in some (0, ), where > 0, and lim →0
Definition . Let ∈ ( , +1]. The fractional integral of order > 0 at > 0 of a function : (0, +∞) → (0, +∞) is given by
where +1 denotes the integration operator of order + 1.
Lemma 3.
Let ∈ ( , + 1] and , be -differentiable at a point > 0. en
(ii) = 0, where = 0, 1, . . . , .
(iii) ( ) = 0, for all constant functions ( ) = .
(iv) (ii) is -differentiable for some ∈ (0, 1).
en, there exists ∈ ( , ) such that 
Lemma 7. Given ∈ ( , + 1] and ∈ (0, +∞) andifferentiable function that belongs to
By Lemma 2.7 in [33] , we can obtain the following lemmas.
Lemma 8 (see [33] ). Let ∈ [0, 1] and 1 , 2 ∈ (1, 2]. en the conformable fractional differential equation
has a unique solution
where
and = 1, 2.
Lemma 9 (see [33] ). e function ( , ) ( = 1, 2) defined by ( ) has the following properties:
Lemma 10 (see [35] 
en the operator has at least one fixed point in ∩ (Ω 2 \ Ω 1 ).
Main Results
Then is a Banach space. We define the cone
In the following, we define the operators , : → and :
→ :
where ( , ) ( = 1, 2) is defined by (9) . Obviously, the nontrivial fixed points of the operator in P are positive solutions of system (1), (2 
and
On the other hand, by Lemma 9, we have
and ( , ) ( )
i.e., ( ) ⊂ . By the paper [33] , we know that and are completely continuous operator. It is obvious that is completely continuous. The proof is completed.
.
(1 − )
Theorem 12. Assume that 0 , 0 , ∞ , ∞ ∈ (0, +∞), 1 < 2 and 3 < 4 , then for each ∈ ( 1 , 2 ) and ∈ ( 3 , 4 ), system ( ), ( ) has a positive solution ( ( ), ( )), ∈ [0, 1], where
Proof. Let ∈ ( 1 , 2 ) and ∈ ( 3 , 4 ). Then there exists a number > 0 such that < min{ ∞ , ∞ }, and
For the above > 0, we know that there exists 1 > 0 such that
So
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Hence
On the other hand, for the above > 0, there exists̃2 > 0 such that (1 − )
Similarly, we have
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By Lemma 10 and (26) (32), the operator has one fixed point ( , ) ∈ ∩(Ω 2 \Ω 1 ). That is, ( , ) is a positive solution of system (1), (2).
Similar to the proof of Theorem 12, we can easily obtain the following results. Denote
Theorem 19. Assume that 0 , 0 , ∞ , ∞ ∈ (0, +∞), 1 < 2 and 3 < 4 , then for each ∈ ( 1 , 2 ) and ∈ ( 3 , 4 ), system ( ), ( ) has a positive solution ( ( ), ( )), ∈ [0, 1], where
Proof. Let ∈ ( 1 , 2 ) and ∈ ( 3 , 4 ). Then there exists a number > 0 such that < min{ 0 , 0 }, and
For the above > 0, we know that there exists 3 > 0 such that
Let Ω (1 − )
Similarly, we get (1 − )
Hence ( 
For the above > 0, there exists̃4 > 0 such that By the definition of̃,̃, we get ( , , ) 
So 
Conclusion
In this paper, we investigate the existence of positive solutions for a system of conformable-type fractional differential equations with two parameters and the p-Laplacian operator. By employing Guo-Krasnosel'skii fixed point theorem, under different combinations of sublinearity and superlinearity of the nonlinearities , , various sufficient conditions for the existence of at least one positive solutions of system (1), (2) are derived in terms of appropriately chosen parameters , .
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